Hence any A4 = 2L length adaptive transversal fdter can be decomposed into A4 parallel single-parameter subsections by an Lstep splitting operation. During each splitting process, the subsection can be adapted independently and the convergence behaviour of the system is improved. It is intriguing to note that a timedomain full-split adaptive structure essentially belongs to a class of Hadamard transform with row permutation. This gives a perspective and insight into the relationship and unification between time-domain split-path adaptive algorithm and transform-domain adaptation.
Computer simulations: The performance of the proposed structural split-path adaptive algorithm in the context of AR modelling has been investigated. The following AR process is used as an example:
where n(k) is a Gaussian random process with variance equal to 0. I and M = 8. We have applied a different level of splitting to the adaptive fdter and the respective convergence dynamics are compared with the conventional TDL approach. Fig. 2 compares the different learning curves and all data were obtained from an average of 1000 independent runs. It can be seen that the performance of the system is improved gradually when more splitting process is introduced while the final full-split adaptive filter has the fastest convergence speed. This demonstrates that the generalised split structure adaptive algorithm has a superior performance over the transversal LMS method and the convergence dynamics improves as the level of splitting increases. IntiFoduction: Modern microwave communication systems require, especially in satellite communication, high-performance narrowband bandpass filters having low insertion loss and high selectivity together with linear phase or flat group delay in the passband. These critia can be fulfilled using fdters with an elliptic function response. Generally, the realisation of the elliptic filter characteristic requires crosscouplings between nonadjacent resonators. These cross couplings give a number of alternative paths which a signal may take between the input and output ports. Depending on the phasing of the signals, the multipath effect may cause attenuation poles at fmite frequencies or group delay flattening, or even both, simultaneously. The elliptic response is usually implemented in waveguide cavity filters because of the low cavity loss [l] . However, recent advances in high-temperature superconducting (HTS) thin f h s have stimulated renewed interest in microwave planar circuits because they can provide not only performance comparable to that of waveguide cavity filters, but also considerable miniaturisation and low fabrication cost [2, 31. It is therefore desirable to develop new types of elliptic function filters which can be realised using printed-circuit technology. In this Letter we propose a new filter configuration, which is based on face-to-face dual-mode microstrip square loop resonators. The new filter configuration allows the crosscouplings between the degenerate modes of individual dual-mode resonators without apertures or slots. The realisation has been confirmed both theoretically and experimentally, and the results are presented. 
Fig. 1 Proposed microstrip quasielliptic junction filter
New filter configuration: The proposed microstrip quasielliptic function filter is shown in Fig. 1 individual dual-mode resonators. The problem is how to control these couplings. In this case the change in coupling between the two dual-mode resonators is done by altering the relative position of the resonators, namely by offsetting the centres of the two resonators, i.e. dx and dy as indicated in Fig. 1 , as well as adjusting the separation S. This is possible because the field distributions of each pair of degenerate modes are orthogonal and has been venfied by electromagnetic (EM) simulations. As an example, Fig. 2 shows the coupling patterns when the two dual-mode resonators are so offset as shown. In this case there is no crosscoupling between TMlooz modes and TMnlnz modes in the two dual-mode resonators. In the following Section, it will be shown that the desirable couplings for a quasielliptic response can be obtained by the suggested way.
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Fig. 3 Simulated performance of quasielliptic function filter
Simulation and experiment: To confim and demonstrate the quasielliptic function response of the proposed fiiter codiguration, a filter of this type with a fraction bandwith of 2% at a centre frequency 1.6GHz was simulated using a full-wave EM simulator [5] . Fig. 3 shows the simulated frequency response, exhibiting two attenuation poles at finite frequencies, which is a typical characteristic of the elliptic function filters. For experimental confirnation and demonstration, two dual-mode microstrip square loop resonators were designed and fabricated on an RT/Duriod substrate having a thickness of 1.27mm and a relative dielectric constant of 10.8. The resonators, each having a size of 20 x 20mm, were placed face-to-face on a tunable x-y table to form a fdter configuration as proposed. The performance of the fdter was measured using an HP 8510 network analyser. By tuning the offset of the two dual-mode resontors for a separation around 2 mm, elliptic function response was observed as expected. Fig. 4a shows the measured frequency response of the filter with the equal perturbation on each of the dual-mode resonators, while Fig. 46 shows the measured frequency response of the same filter but with unequal perturbations. Again the quasielhptic function response can be identified in either case.
Conclusions: A novel realisation of a microstrip quasielliptic fuiiction filter has been described. The realisation has been confirmed The new filter configuration which is based on face-to-face dualmode microstrip square loop resonators is almost self-packaged by the two ground planes. This not only makes the filter more compact, but also reduces the radiation loss on the package walls. The implementation of the proposed filter using HTS thin films would be expected. 
